INTRODUCTION
Let the functional E be defined by 100 J. SIVALOGANATHAN where Q c I~" and u : SZ -~ Then any smooth weak minimiser uo of E satisfies and the Legendre-Hadamard condition (for a proof see Morrey [11] ). The integrand L is said to be rank one convex if and for all x, u, P in the domain of definition of L.
In this paper we examine some of the implications for stability of smooth solutions of (0.2) of assuming that L is rank one convex.
Suppose uo is a smooth solution of (0.2). Roughly speaking, we say that uo imbedded in a one parameter family of parametrised by a in some interval 1 where N is chosen so that F (u)=F (u0)=E(u0), ~~A.
A central problem is to characterise the set of all N with this property. This question has been studied by a number of authors including Ball, Currie and Olver [4] , Edelen [7] , Ericksen [8] , Landers [10] , Olver [12] , Olver and Sivaloganathan [13] , Rund [14] . In our arguments N is given by the right side of (1. Il), this generalises the situation for one dimensional problems where u :
and F is the Hilbert invariant integral of the classical field theory (see Cesari [6] , p. 70). Examples of the application of the one dimensional field theory to elastostatics are contained in Ball and Marsden [5] and Sivaloganathan [15] . There have been various attempts to extend the field theory to multiple intégral problems (see e. g. Weyl [17] , Morrey [11] , Rund [14] [3] ). Finally, in section 2, part III, we apply our techniques to prove a uniqueness result originally due to Knops and Stuart [9] . The Another family of equilibria, which we will use later in this section, is generated by the invariance of (2. 6) under the scaling is a solution of (2. 6) whenever uo is. [The parameter à = 1 -ce is chosen so that M(0, x) ~ uo (x).] Again u (a, . ) will not in general be defined on all of fi. Notice also that the family defined by (2.12) is contained in that described by (2. 9) in the case when uo is an affine map (see Remark Secondly, Lemma 1.3 does not apply directly since it requires the integrand to be in C 1 in order to use the dominated convergence theorem to obtain ( 1. 6) but the differentiability properties of (2. 26) in x and 1-8 as x, ( 1-8) -~ 0 are not clear. We circumvent thèse difficulties in Proposition 2. 8 and Corollary 2. 9 using a procedure which allows us to work away from the singular point 8 =1.
Hypotheses on Q. -For the remainder of this paper we will assume further that Q is star-shaped with respect to the origin, i. e. that 0~03A9 and that for each there exists a unique t>O such that tx~~03A9. We will also assume that Q has a C 1 boundary in the sense As E ~ C ~ ( t S2B~ 0 ~, ~) clearly E ~ C 1 (~~~ ~ ~, ~) and the boundedness of V E now follows from the continuity of the right-hand si de of (2. 22) 
